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(2) 



5 _264672 



w**n w> 

c»*s4] «e w> &s (a) 

[ft*9l 5 1 miSSHSH^**^** 5 0 0 MH z «± 
[***6] «B K> (A) OX-ry^**trH 

[M*«7] flfcC W) &S (^) *4»tt»y^r 
& (a) K*B**R£T«fc»©W*«*R' 
©SB 2 a>ia»«** 6 » c * 



SfcfcWfBfP^a. 
[0 0 0 2] 

B) ©**A*fc««U tHa«**PCB©»«ffla 

a, [0 0 0 3] ^ih-tyH«tt. pcb±©&x^ 
s>*jhh«@» (ic) ©i4ffis$fc3t©«i^*fir<ttT 

T (««S£xAWX) ©ArtlC&SSLfctfnWttt^ 
*^DUT©ffl*K7**Xl^*«>ffla***** 1 ' 

[0 0 0 4] S6C. fAMXliHiLTK^Sni.© 

©7U if 7 AS tifctSSfcttMEI <b« 0 £ LTffifflT 
[ooos]^ >u-*y hK»K*Ba/-H7^-t 

X»4V>to*« r*«-^H («0i) (bed-of-n 
40 a i 1 s) j 5?yt»^Ttf5-t*»T#«. r*#^ 

50 ^yiv>^t«<*2>- 
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3 

[0 0 0 6] ±fa<D<k3fcKfc7^*X**T#&V><fc^ 
(^P-SUST?**. « : FEI!ftcon>3K— 

€r&^*<BPtfH**£i;TV>*. . 
[0 0 0 7] 09*. «, &&®'f'&«ft«[in» (MSI) 

*-y^tt*««*aia» (lsi) ^y^Rr/a*a* 
ftttiuft (vls i) ^y^jcsioTftto&n&o cm 

% ftl^t 9 ^ y 2 S&ttS' U 3 F I/" h ±\Z 

jtrtytr—zs&i'V n>^^y**«-rS) , TAB 

SSSIfi^V^nTl^o «»r<0&«7fc*PttVLS I 

Zf^ifzL—)], (MCM) OPB^iC^^ofCo 
[0 0 0 8] MCMH *a©-9-^M^—H^KS 

■y-yx M/-h±c!)3 1 y^nHas»«E«*»riE'r«c 

[0 0 0 9] em&coWSili Sti£7^-t:xte£« 

[0 0 10] *<o;-Hlt h^y^W^JlPCB 
<0rtJBKK#e>nT^£. /-KrtM c<d \/o\f.y\z 

[0 0 11] £nso>B3Htt, K»ft«*fcS»*tt&-f 



3) #|H?¥5-2 6 4 6 7 2 

4 

rjffl&ii* (backtrace) j £fT3£i**Si; 
^L^#6nft^ffl*iC7^-fe^"r-5^i:*^Eia 

7^-fexorawie«sn5*^ ^nic<fcoT7^-fe:x 
[0012] L^fe. iiEwAaaaaiitttt^fp*"? 

tabtawxh u — H«<7)**i>paE«i o^;v cr 

H>f01 0 0 0#<7)1 0) aTOJIfctfLtf 

[0 0 13] ««a^n-t;>yjcJ:r3T51*iBc:an 

Bm&fllBLtEflUTL*? rn-jVF (c o 1 

d) j ttA/«:«^»THi;4) »£#*ai^3C:4:T? 

[0 0 14] ^ne>co^*(D^n-t:>^S«lCcfcoT 

^ £ -r a s e> k t> ^ — o <d mm \t sj»fi«f o p^s*? * 
[0015] ^mmummnmm^mt. ^4w? 

Dt^M^^DyXfA (Mlcroproce 
ssors and Mi c rosys terns) J V 

(Ettinger) »fc ±* r||s»]!Mt 

mcolEailCb/toT) o PGB*^60«^«Hi«)fc86^ 
tt, ¥fitt©SittM* h^-^ SmmPfl 
«T7 1. Smrmti^hl/— X) C0±*l:fiB$tTPC 

Bics^T^. *tfy^7!y^ r U"-Fs, mm^m 

88. «»Sft*h^>s;x^ (FET) oy-hftS^tt 
CMOSMy-M:»«Lt, «#*W/*«ftff 
C<O^SS4,. IOKHzSSIOMHzMSSB 
5^ HCDx>< i;^JHS^**U"rsci:**Blffi"C*5<2:K98 
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[0 0 16] ^Fffi^^dilc, ±Eox-/?>jff-*<o 
TViStfy ?7y^'J-H (Tft*^ ya-:/) 

-0. 2 5 4mm^-^S) £Jf ^S^aya- 

h) ©afflsticjtwr*. Sot, 

/hSiMfSi:, OTIi'»(BB/K!y?7yyiil»Ol 

a y >r e> ajg^j k ksu-t * £ £ **t * s > ^; wstf 

[0 0 18] Xyfv^COeyJTy^J 
— FCDth-fXte, 1 pFM3 3 pF(^^-^CDijg'&§ 

Tfte, ^§I*U0fF (107iAh7777Ht 

fttto. o i pF) ©t-^i:&5c;tt>»5. fto 

y^tf-teco tr ^ y y y u - k © »<&{;: Jfctt it'> 
tt< tfe 1 0 0»©lJKT*cS:5t)© testis, x 

SK. x^/5 1 >^f--^a!-<TVi§ € t5^$75:i!8'&§ 
[0 0 19] c:cD<i:5^:$fJ^*^fc86, cn*T?BS* 

[0020] -fa>«t>oi^a>*ffitt. y^Xv 
mmTzzuzj: offoffl$n^« clo^k^t 

It 7->3* • t>h'7 (Ashok Bindra) 
J; DffXf ^^f AX (Electronic En 
gineering Times) 1991$9^23 
0-^coi 1 0 i—itlz rK«ftpwB±fl!)^a— t*>y 
^r^^tcT^S^S (Technique eases 



(4) WM¥5- 2 6 4 6 7 2 

probing on dense PWB s) J <hl 
[0 0 2 1] t>3— ^©36rfe«t*^Ttt, £?'JX^;W£ 

C(D3S*tt3R-/^r;PX3!i« (P o c k e 1 s e f 
feet) tLtftsntUS. SS^aW^SI (I n t 
ernational Test Conferenc 

i0 e) ^«6 9 5-6 9 9 W<D bU>y\^i (T r emb 
lay), G. , * -f ;i/X-f ^X (Meyruei 
x) , P. , ^>>> (P e u z i n) , J. tc«fc£> 
ryj > hH»*«<Mte¥Klft (Optical T e 
sting of Printed Circuit 
Boards)], R^?l - 3ft¥M««fl*#t&£ ( t 
he Society of Photo— optic 
al Instrumentat i onEngl nee 
r s ) vol. 153 (1 9 7 8*) 3 3-3 9^ 
— i?co#^;Hr>, P. D. tCcfc^ r#a«i5ij5^n— 

2? e>^<Ofc»co«SOt#S« (E 1 e c t r o-o p t 
ical techniques for non— c 
ontact circuit probing)] $ 

[0 0 2 2] ±Ba&«BTH**<0*Ofl&C!!)«rLV^jS 
[0 0 2 3] 

[0 0 2 4] 

«|5I»<t0ft:So Ht£flHS#tttt 

^□X I — t? £1A'J>Z&Z>1tib\z7u-77y7<Dm& 
[0 0 2 5] JWHSglKtiU yu — tty^frmtt 

50 jjmmtm^xti&tn&mTZo mm&isixtt, 
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[0 0 2 6] r<75^n-^©W3a*«Btt m <gJ3&tf- 
^ (86) JUSTR-S. fi«ft3ft-;K0ffi 

[0 0 2 7] 7J-ny»^o«^li, 

[0028] — ^r. 5V 'z?*)WBmDm&tt* mm^o) 

[0 0 2 9] ^(OfiBftt. ^D — bf>y-rs 

*Mfc**lf7 CKSTL) , A^F, 5^fXh^>H: 

^ F (M0j) &7n — \£>ifj)Vfiill&tji&ftT?%7u 
[0 0 3 0] *«8MOt>-5— oogSftt, «*tii8EC!>;& 

[0031] *§e?8ossnfe3— -3©fi»f«, yo» 
[0032] *«98<z>*>-3— ^©fiBftt, mm&i&mm 



(5) 4$&8¥5 - 2 6 4 6 7 2 

# Xy vJB<Z)fflM^l nsec©10 0MH 

[0 0 3 3] 

— 7 fiSite^P— »S0^4#Jc^p— ^tfeS 
3) *ffi^5Cti:«kD«aflr^ft#»j|fc^p-tr>y 

[0 0 3 4] r^p->rj ffiow^agj^ViTffi 
ffl-r5«a«-^«ffi* ; ?S'&trxA--f AT?»-5. #5891 
oyp-^lt PC BO hi/— A, bfT, r/ 

-o^**^taiJieji±ofi»ji*tmfc^ftLTfc, ^ 

[0 0 3 5] 

ant *KKco«K^pyi7iaT*s. y^- 
^ v yy/mmm^i o 6 cwt ritBSj io6tt 

f^^T^P-^^yi 0 4tcffiififfi£it:TgE©$n 
[0 0 3 6] ifffiSgl 0 6rt>S<Ofi^tt, tyDX3- 

^ -f^WO*&) o S4HBS1 1014, *«6£K 

iottuan&fi^s^^^^jus^i o i *n*k~? 

[0 0 3 7] »S«^(Z)«»as*«H2JC3SbT**. 

50 m^2 0 4£^rto S^cD^a (Z. fl^2 0 4f4®^$ 
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9 

»m^2 0 4^t[5]8l 1 0lC»bTW3rrsi;, ^ 
[0 0 3 8] I33t3\ -#|CD 1 C9-y?2 0 2 £^kU 

u©icf7^i]ll8:(0i/o iWtiii) fcr>3 0 4^ 
io2iii /ot:>3 o 4ott j coi^±jt:a^n 

l 0 SR^n-^yyi 0 4 JcO&S. 

-y^u/^i 0 4ii sv^ci^w«^ES^nfc^eg« 

#3 0 6 RZfifti$m&&tc\Z i/-JV K 3 0 8 $fT^o 
ftgPfft 3 0 6 te, -7a-7?y7l 0 4CD&ft«3 1 
0tC*3^T^M^-X^^««#: (m&& I/Otf 
>3 0 4) ^^^fi^(C<fcDHMfS^^§tt®ScJ:5 

[o o 3 9] m&v>PCB\z, mRzsmffitbo. it 20 

flrr^STfcS. ft-^-co rgjgj B£a«nJ|)Bfc: 

[0 0 4 0] ^{C, 04(C«, ^D-^yi0 4© 

Mx-X4 0 2BS2OH/-X40 4 tS^tCiE&L 
t^5 0 Bll WfiB3»ff3 0 6JfclXv— JVH 3 0 
t?/D-^ 7 ^ 1 0 4 M/-X 4 0 2 , 4 

0 4fcB;taTSLT**o ->-JVH3 0 8©ft«*gr 
Wffl»#3 0 ejfctfS'— ;H«3 0 8tWSBW#3 0 
6 CDffi(OX^-X4 0 6 *-&tPn*H3e"T5, dCOrtffij 
*Sr l;i OISSftSM^D-rf y^l 0 4CD 

[0 0 4 1] M/-X4 0 4±<0«*&>&Ki^T# 

M/-X4 0 2$ya-h , >m<h 
^n-yfy^l0 4OSfi««^ Jfc#a>Sji.T 

^H3 0 8©ftfl*irBM/ 
-X4 0 2(1:4 0 4 <Z>M<8ffi« x £ h U— XW^O 2 
»<D 1 t ©«± 0 /hS < T^ST«5. ^d- ^<7)?gtS 

£<-fS£, ^n-y^^ycD^a^Sn-r^jeSir^: 
So 50 



»B¥5-2 64672 

10 

[0 0 4 2] FW3#3 0 6(02214, ^ft<tfc«fc 

[0 0 4 3] ^o-^f y yi0 4lt 15A5tf5B 
C/tTJ: o\Z, mHrtr—7)V i&TlZ m%6 (co a 
x) j ifftTS) ®/J^T«|j«-rSJltfet?*S. 0 5 
AOSSJSWO^P — ^s/^l 0 4 ateJfilvfeS u 

gB»#3 0 6 <hLT«j£TS„ nmcD^Wflctti/-^ 
F3 0 8 £LT«MfifS. cnsfiDi*r«»*£n«»# 
t©Mi:tt«ll§5 0 4 3^EBSnTVi-5. :/n — r/^ 
y^O*lfia3 1 Ofcfc^Tfct «*U >^5 0 2tfl*s 

-;ph3 o 8 \zm^.mzmm^nx^ a 

[0 0 4 4] ^U>^5 0 2H ->-;PH 3 0 8(D/Jn 

>hT*S« jS*fiU>£f5 0 2tt* y-;H*3 0 8Wrt 
T,.^-;PH 3 0 8 ©3liRja**ifl*Sii:«. ^co|g 
*4, JES^U >^ 5 o 2Rtf5/-;PK3 0 814, 7u — }£ 

^c^fcsgasTzi-^^ >y*rso 

[0 0 4 5] ^o-^yi0 4alt W*«*B8T 

E<OJ:3&^j5fe*«-r^ 5 0 Q^t^ U >>y MrHS 
Tf«J0c-r* : MS2. 16 (8 5 5;U) 

CO, ftg&mfcftmo. 5 1 (2 0 5;W , JKSSU^df* 
(SttS^) rtffiO. 7 6 (3 05W o CICO 

-^ty^ffl^SC£^€So 

[0 0 4 6] me Ate. yn-?fy^l0 4OSI2© 
*IWl0 4bSSt, 7 p n-^7 , /l 0 4M4, ft 
eg3»#:3 0 6&tf>— ;^K3 0 8^^L, CjlSOIBl; 
f4»«#5 0 4i«BStlW5. Jfej&#5 0 414, 

8H _hgB6 0 4lzfai;a«*de3*U TSB6 0 6t4-r- 
/WSftbt^S, ±656 0 4f^D-^T-< 1 0 8 

0 ate, TSB6 0 6(7>&ffl*|§3 1 O^SU 
WtC*e^S« ^t7^6 1 0 ateTS8 6 0 6<E>$3?6 

121; rx^^/^j K^-rs^tfc^os^^nrv^ 
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DC y-^ H 3 0 8 & 3 0 6 CSffiift 3 

[0 0 4 7] 0. 1 (4^1/) tDhW-X*MXK:ffl<& 

JgfiESnT^S, M;Ui, ^n-^-;yi0 4blt 

|*jggiS#3 0 6 0*8=0. 1 (4SJW 

5^— 3 0 8CD^m*g3 1 0<Dftm=Q. 3 0 5 (1 

2%)V) 

*^y^6 1 0 af*frO*ta«[|3 1 0©^a=0. 7 6 

2 oos;w iai;ftSfi!)±»6 0 4(O^g=i. 22 
(4 8^;W 

rod; 5 fC/hS V^ffifj, $^0J^Mt5 £ <k*<T* 

tt. fi?*L>&PCBfc:7^*;* <£9g<*r& 
£ i fc J: 0 -t 0PJit pJiEKRI * < ? Z> d i 1> T # 

[0 0 4 8] H6Blt ya-^y^fl 0 40JJI30 
ffiW10 4c^to ^n-^y^l 0 4 cJ4, :/p 
— Zffyjfl 0 4 btfaKHGT?**. fcfc'U )l> 
H 3 0 8 0&£B*83 1 0l:^U>^6 1 6tfRlt6 
ttTt^*. « f J>^6 16ft V--JI/H3 0 8<0/J»fiE 

£KJ:(K T»6 0 6 0-#a5»tLT»*Snt^ 
^ 0 JifcjBSJB'J >^5 0 2©»^lc^T»91l>j6:J;3 
C riJ»U>4^6 1 6tt, >^n— ^yyoffitta** 
/ha<T££ifccfcoTS'--JVF 3 0 8 0ffiR#|j&£*i 

[0 0 4 9] i»fciBWb2fccfc5K:, rj»^Mj ttrt«B 

z*#3 0 6 £7n — V>tf?Z>hU-7>t<»mzg>2>B 

-r»K ovists** -hrc yn-y 

^ y s *t n tf /h a ^ a if , * 

±tC|»^Lfe^P-y^^7 p l 0 4CO^5S0!|C7)^ 
£\ 0 0 f F (7xAh777HS&ttl 

0" 15 777H) <t0*S<, ffiKUS-lOfF 

W\$ £0<£ 5 fcfi^ft«©R#£a:iIB u& fe § . 

[ooso] ±«a*JMj<Mk ttmnzfu—tt-y? 

10 4H S^^ffl^^S^iC^DT^a^SI^IISfi^J 



(7) ^§8^5 - 2 6 4 6 7 2 

1 Cicoyp-y^^7 P l 0 4 d^H7lC^fo — 

V^icS^LfefecOT^^o 1^70 (A) te^P-:/^ 
yyi04d(OKBfIH?»S. 070 (B) tt^D — 
71 04 d(7)jgS0^*^ o ^n-^y^i 0 4 d 
tt. l*l«B»fr3 0 6My- 3 0 8£#U ens 

20 H 3 0 8(DP^^^*fijg@5 0 4*«BSn, £<Z)»Mi 
te*#3 0 6©jteiMILtS-cSEtf, 7n-^ y yi 0 

3 0 6Xtf->-;H* 3 0 8*»«IB^LT«»WJCia» 

[0051] 3 o 6 <D&mm'mmfe<Dmzm 
jsstiTVis. 1^70 (a) (b) j^Tcta 

C Hil<7>Ti£H <BI0>-LfllcD]&) coitg«d2T* 
0, ±j6ffi©itSttd 1T&£ 0 ^(Dtctb, F*jffi«#:3 
0 6«rtg^d 1 id 2<Z>BBC*5t7fc«?»tC'&t>ii- 

[0 0 5 2] H8ASSH8CKIt 7n—7?y?l 
0 4Offl(0SaBWiLTyn-^y7 1 0 4 e*J*S 
tlTl^o 7n-^ 7 yi0 4eH IC8O20tf 

>*&ttW8 o 4tiftnj;5iwf$nr^5 - yp 

-7?y^l0 4ell tT>8 0 4fC3g^-T^^{Cf^ 
6tlfc«J0*C#flB8 0 8 ^^p-^t^ 8 0 6$: 
^Ti"*. 13 8 Bti^p— 7^1 0 4 ecoiEin^Tafe 
0, BI8 C«JgcM^T^^>o rtffl»Mfc3 0 6(013 DfCtt 
IM*#5 0 4)6*eHSttT^*. y-;>H3 0 8 

30 »4, *yh79ba58 0 8 &Rt, W«»*3 0 6<3D@ 

DfcHMttfcEHanTta*. «ft#5 0 4t:a si 
A,ii*igBaS#3 o 6tc^-r^aia0»8 1 o«$n 

TV>*. ^©i8 1 Oli^D-^y^l 0 4efl5gtt 
1 0<Digt4t:>8 0 400111^0^1 
^fc**Vi. 88 10H 0 6ifc!>8 0 4 

i©MfcSR«*M|g-&39tfl|«ansJ:3fc, e>8 0 
4£§tf5<£IC®^t-£<£5^/£aftT^£o 
[0 0 5 3] ^O- ^7^1 0 4<Z)a£lCfc5— OCO 
0 4 f iLTB9fcSaftTl>S. 7p-^ 

H9AI1, «jR«SOU-yx KU- h 5 0 4*±JCfP 

oa*n&i*i«flift:3 o 6ss-rj£HH-r*s. 

K 3 0 8^rtSC#^3 0 6<DjaS«(r«jasanTViS. *fi 
i&ff 5 0 4t4^gB^ft3 0 6^rv-JI/H3 0 8lC^bT 
50 ffigf^ ^9B[jyn-yf 7 yi04f^Mi& 
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[0 0 5 4] T^D-^'^l 0 4©t>5— tXOHJtffl 
tfl?u — 7 7y?\ 0 4 g£LT£dl OlC^tlT^ 
£. ^P-yf^ y 1 0 4 gtt, tflOICStHffi© 

:/7 W/W^-S^fcB&S. WAS, yn-^f 
y^l0 4gft BS^ct^l:, IC 1 0 0 0©tf>l 

0 0 1-1 0 0 4<O**£**l;:J:0*|^3ns<fc'5tt 

104gli :/p — 0 2®«c0SS±fc7'U -fAyir 
Rttfc*-fl)i«([^y*--yi LTMtS £ i t» pTIB 
[0 0 5 5] SfJH*T*fttt. £t±R?HU&^<^0D 

£ ft J6 * z I a 4E L & fc co T $> £ 1 1 >o Z £ \ 4 HAP T # <fc 

^CSot, ^P— y 1 0 2 (DIM X, $£-dT7o—7 

1 0 4-y-^Xfc/h$<^oTff<t)CO<h^g$n-5>o 

[0 0 5 6] ;ty7 7/«Bgl 0 6*»«--r-5 21<k{C 

««f4^T*iJ#W«fitt*t|H6nT^i<&&*, 

103t, if 4f gg 1 0 6 OA»S*t*S-&*« i o 
3 i:tDfPOit-r®STS. fot, ifl«8gl 0 6<DXJj 

[0 0 5 7] JSH3B1 0 6<OA**«J4, *g»HS§9#(D 
— -J^yZfl 0 4tm^mi 0 6 chCDWKAO&m^ 
O^SJ4, ft««Hfc3 0 6 ty-;H«3 0 8 £<Dffi<D® 

[0058] (MAmaes. h 

^*&»4t:>j:o±i;-5SS) t4, mms 

1 0 6STa5fcWD-^fy^l 0 4 tCifitftfTEt 

omfzztiz&om'pz&zzttf-vgz* -?-£>ft& 
\z, *i*gggi0 6[4> 01 itr^Ti^tcyn-^i o 
2<03tf5r-f 1 0 8<BrtffiiriR0fl-ttSn*. 1 0 

6 t4, 1 0 8 ft^CD^fttt£§gk:T£fta£K I 

C, /W ^'J y Kv-f i7 n®8»5 W4S rfa7 P C 
B <h LtMt^ Z t t>T^£ e 
[0 0 5 9] :/P — ttvztl 0 4CD^§ (rtgB^#:3 
0 6 3 0 8 £<D[ffl(D) t>ft/MB«C*UAS^* 



(8) W5- 2 6 4 6 7 2 

<T&fc5/h£WStt»«) fr§fc»(Cx- )V K 3 0 
8ii#3 0 6tono*ty^**S<t«t, ceo 
**a*«fltrr£, rn&(offi^j£-r^«*f4fl6*u>^ 
502, 6 i 6*ffi^^cct»cj:oTi»ftsns, *^ 

i0 [0 0 6 0] ifr|@gS 1 0 6 <O##:C0A**»**/MB83 
?Z>Zt\$, mm^l 0 6<DA*©ffl^*flEt**S* 

[0 0 6 1] §3&hU-F:*:7[4, JfBSSl 0 6£># 
^SS: («*. tf l o 9 Hz) CIO, *o±flf««icto 

20 [0 0 6 2] aK^f43>T>U- (Tteb'6*S<£*« 
10 3) »:frLTffiffl*n*<DT, 0 2f4-tf 

J$a a -tofcsft, fi «t0fi^«*««W4«*S*S 

[0 0 6 3] SSK* WHSl 0 6 14, 0 6 CO 

«#-;w4Hjsafcfi tc^^. 

[0 0 6 4] if ifi§§§ 1 0 6 HttH v^;i/T^ 

(D) CO^I^Hl 2iC^-T (PJ»»H©*^L^ fiffi^f^ 
f4«BS) . (fi fC^^>) iSS^S 

(f 2 fcft*) i<OMTSff-^»-5. ffj»*t 

A> (fi -f 2 ) (4, it^ggc^ rg^ipgj tLT»6 
mv^o M»#"AOH»St (fi ) f4*5tfcJ:o 

f : ==1/2 7CRtx Cis 

fcrtfU Ri>=A*«»[ 
46? Cn=^A*$fi 

J£V^««S»^.fca&tc»4, fi St?€rS«:ttffiViH« 
Sc («Atfil[«E) CT^f^Ct^M^b^o ^CD^ci6!r 

4) . 

[0 0 6 5] (Mlzm^Tc&v 
«E^T. #«{C/ha^«-&M MAtf5-10fF) 
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[0 0 6 6] Cu&ck ^^rtKcfcDJffliSa) 
fr 5o 

[0 0 6 7] K«tt»«-Ctt. fa *"C**Sf»i«t5« 

«*S-r£<!:tf*nIfll£&£. f» tf>&gteigi|ggg l o 6 

oa-»3e<DH«-fcctoTft3esns. f 2 &m±m.±& 

[0 0 6 8] 7^n^»^ft|ftfflT*ft»Ktt, fl£^& 
T fc*f tl§§ / -f X+fciSsfe-r* ' i*%Vi+»a** a 

[0 0 6 9] JgffiSgl 0 6 (Z)i««ttiiB«J4, T±U>fm 
[0 0 7 0] -t^ 5V v^JI/W^OMB 

[0 0 7 1] C^Tl^COJl TJiSfJlrm^Otelt 

xy^eBtta-rKM:. 

Sfctt4±30« tJ/4T» J 5«B lnsec «VfH"& 
£W*«c|ftffl-r S&fcKtt. JMHStttt 3 6 6MHzH 
[0 0 7 2] Cl<0*f^ttTE<DfH|Ct±t)*8£>fct»CDT 

$>Z>a 

Vi = V 2 exp (-cot) 5t±^0/5iT^OJt9 0 50 



#i8¥5 -2 6 4 6 7 2 

%<Di§& : e x p (-co t) = Vi /V 2 =0. 10 
0)=2rt f ^fflWf \ZZ)^Tffi< t, 
f =-1d(0.1) /2 7r t =0.366 / t 
fcfcU V12fe^V2tt2a«)ttau^«JE 
t=X!yvW3i±*<0/IiT**0RflB (9 0%mjBEX-T 

f =^tsa (Hz). 

[0 0 7 3] ZZ~V, 4 i??)imn$:&>th~rZ>fz#)<D 

i o 6 <D-nffiM<D®mmmzm 1 3 \z^-r a m 

"BSl0 6tt. 2^©IC*SgUl, U2t*X-Jr— 

Httittan&h^^^^Q 1 s^r-rs. q 1 y 

P&nyoiE&ffi&lz&^mitftZtiT^Z* zom^m 

jskmu mm^i 0 6©A*^>b:-y>xs**<-rs 
cofcss:^ cosiJiWcfcvvr, qui *H-f uy 

^fWvt^AA-^ (Schaumburg) O^EhD 
S#fMPSH10) UiatfU2tt, 
X-ttScO I C*tH§§ (S5S#^NE 5 2 0 5 N) T» 

[0 0 74] Rl=2 1. 5KQ 
■R2= 1 6. 2 2KQ 
R3=6 190 
C1 = 0. OluF 
C 2 = 0. 0 1 mF 
C3 = 0. OluF 
C4 = 0. 0 1 jtzF 
C5=l. OuF 
C 6 = 0. OlwF 
L 1 =7x71" hbf-X 
L2=7x7< hfcf-X 
L3=7x7< hfcf-X 

[0 0 7 5] «»**3 7dB, A^f^S 

Z>fz.&\Z. g$25. 4 (W>^) CDS O^-ACT)^ 
5'J^s/M^H& (^S=2. 16 5 » rt» 

SMt^g=o. 5i (2 0^;w ) &*a>aasfi&5y 

-^tLTffl^. i«yn->rft»j|BU&i|ej|, A*7 

^n—^ojtSSBBSlsvi&til^, 5 0 f F 

HP 8 7 5 3 h7-^7^^-f if (* 

COifi@g§lEl2Sti*5 4MHz (fl) )d^ 5 5 0MHz 
(f2) ©#«IC43^T- 6 dB©tt-&*iJS*»^i:^ 
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[0 0 7 6] a«E*»JFIC*ViTtt, CtlJBWUCfcKffl 

££}431£?Ti*c£5 a &&£JaA££<tf;:ci;o 
T, JtE£H«<0*«»E»TlGHz OFtfAjyyr 

1 09 Hz) «toitV5iiW(MBtart-r«::t'bPT 
tre&^o sens, :nit fi««n-;^7 (fi) 

a«2 0KHzJ=0ffi< Crfcfc^, CIN=5pFT R 
IN>1. 6MQ) , iSS«iKa-^^7 (f2) *«1GH 10 

z k ±-e * f£®2§ j; ^ T-^§i a n * . 

[0 0 7 7] SSiC* H»»S:*^t5C:i*C«tD±fac0it 

OW-^fiJffl) fcJ:SIE»jB*3fctt r7-7Xh 

£jWt*4\ TKmtLtf—JV (f2 ) *U:i5fi<fcSfcir> 
SWttlCisHT. *j&A***£«5l>a-ti\ JB^frJS* 

^ (fl) ^g<*r-5^i:t^o 
[0 0 7 8] fttSmi 0 6©frj»tt. *f#<Z>hl/-X£ 

M«)E»k:j;'3T»L<aCfbL,»*, ^cd*£J&, JMI8 

sfc«>, eafij^fflw (ago i§i3&£±it|@g§ 1 0 6 \z 
[0079] h^ibissi 1 0 ommmommiBH&m&m 

14fc*-r. gRl 10*4, ttttSU3£ffl^T*«S 

it) S±i;s^t(Cj;r)Tia?Sl 1 OfCt^^U v'X*' 
^**3o H«C figt»R7X^XR9J4, ffl*Q^D — 
Ot*H«©t7f'J>'7S4«. Jftti»R4;fttfR 
5 *4, =?>^>itc 8 £*lcit?&2gu 3 (cgefsmjE^ 

[0 0 8 01 BSSMBfclKltJ^Ttt. U3&4* #S:*7 'J 
7*)]s—7Hi*)V\±#7> (Mi lpi tas) OU— T 50 
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J5 

r^/ny-X • 3— "> 3 > (Linear T 
echnologies Corporation)^: 
§J<Z)LT 1 0 1 6ttKStS^ 0 lHl&n>#-^>h<D 

[0 0 8 1] Z HkXfZ 2 = 4 0 0mV7xt-lE 
R4SIXR5 = 3 7. 5Q 
R6SOT7=5 00Q 
R 8 2&C/R 9 = 5 0KQ 
C8 = 27pF a 

[0082] *3>#-*>h*t±iacofisfl-rs* 

SISl 1 0tf>A#*4±4 0 0mVl:^7>y$n 
S*PSEE*4, A*«JE®2^©1 t«l><, A*^ 
EI3tT 5 0 0 psec (tf n®-?Ut>*> 1 0 -12 
fj>) -1 n s e cmmtZ> (it*WK^HI»ft-W . g| 
BOfc^T-U'>XI4iEA*^rrtl*4 0mVK*U^ (fr 
8 OmV) . 

[0 0 8 3] c<Dmifom<Dm±®ni i o&mm<D7n 

^I/yXhSS/^yH, &tfE7\ ££>{c*4 

MPCBOfil h 1/-X^61il7 0MHz £T<D^ 

It. ft*:U Z&m&mi&l 1 0©*JB«J4> fcotfS 

{4, ±8E©fc<Z)J;OI453&MciBaojtttg I C***0, 

[0 0 8 4] «e*(07 r P-^O*»Jl6'&^ r D-^<Elji 

— « <o w ^ a - x^/Jn a v > c t ffi^tti a 

mmm?n-7\zi/*-)v vt#?$ £j& d a ^ t tc 

[0085] ^i5Aict4, ^(D-t-^y^mm^m 
ftltyn^n-^p-yi 5 o oa*jsa*ro>*. 

liOtvPXn- zf-fU — ~f 1-5 0 0f4, 

5 0 2, *ga/-Xn->l 5 0 6, yo-^.yyi 

508, s^#?>rg6i s o 2mzmii*>ftfcmmmi*i 

B1 5 0 4ct0^§o ^OOct^tC, 3fr5^r«l 5 0 2 

[0 0 8 6] H 1 5 Bf4. ^D-7l 5 0 0 £#Jg«7 r 

1 5 0 0\Z\ti''-)V\*T#Zfjrl 5 1 0*«ffi0^t5n 
)VYT#79 1 5 1 OttR«t«0>aBWl 5 1 2 
^RST^^o 5 1 2t4, ^D-^yi 

5 0 8 fcficB&'&toiirT^n — ? 1 5 0 0 cDSftg^^r 
jejeK-rSctSlcaoTV^BBnaBi 5 l 4*^t5o 

-;VH7^^ 1 5 1 0*4, 7;l/^-^A<D£5&aSm 

V^. y-;i/K7y^ 1 5 1 OCDgBi^l 5 1 6(OF^ffi 
t4, -Jn — zftfrj 1 5 0 2 Cr^;^^T-A) ^v- 
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[0 0 8 7] ^D-^y^l 5 0 8tt, ^D-h^y 

V><fc5, 5 1 4(C»LT«^fcrtfllltrgioa* 

it*'**-?**. **W4, yP-^fy^l 5 0 8$ 

~>- ;i/ FTjfzf? l 5 l 0<2t£ffi^>3§#^££^i:: 
[0 0 8 8] rcT, #»»yp— ^tiEiftprtETSieft 

cOcfc^&^n-^tUTia, HitfHP 114 1 7n- 
P 6 2 0 1 ^D- 78.1XP 6 2 0 4^D-W* 
HP114 1H *i*iJ7*JH7jHlt:tn7^ 

hcDfco.— ly y h • rtyh— K • #>Ax— it»<D 1 x 
Crfcfe-&?IJ»= ICO) ^D-ytfe^o HP 1 14 1 

0 MHz <0#«iHSS"TS, ±E<&«k3fc#H*tt:/P-- 
y^JEft-f (zs—)VY7?79 1 5 1 OfC«fc0«JB ^? 

2 p FOAMI^AO^ilT) , HP1 
14 1©f«iB»17. 7 KHz -2 0 OMHz^T 

[0 0 8 9] P 6 2 0 1H *H*U^>i«lfcf— A-h 
> (Beaver ton) COy^ty Y unpx • >n — 
# l"— F (Tektronics, Inc.) 
Olx ^D-^Tfe^o P 6 2 0 1J4, 1 

0 OKQCQA^ffita, 3 p FCOA^J^fi, RtffiSt—H 
#1. 1 GHz <0#«e&^f-r<6. ±E<Z)J;536:#Sj» 
yp-^KMt^d: (->-;i/H7^y^l 5 1 OlcJ; 
f3fkjKO«^T2 pF<OA*«*d*ADat?tUT) , 
P 6 2 0 3 1 8KHZ-1. 1 GHz 13 

[0 0 9 0] P 6 2 0 4tt. ^I49±ie^ bPX^X 

. -r >n-#i/-7V FtfcBoi o x OPJ#=o. l) 

^□-^■r*^o P 6 2 0 4H 1 OMQCOAAffiffE, 
2pF<£>A2l^S, XtfS8iE~l GHzfiDfSdStt 

YT&rf& 1 5 1 0fI<J:Dft^CD«-&T2 pFOA^$ 
S**A0&tT4:UT) , P 6 2 0 4 t4, $$4 KH z - 1 40 
GHz<D#^4§£#O w 

[0 0 9 1] *«98fc,fcfttf, ^JlM»«^U(Cft^ffi 

\z, &mpcB<Dfomhi'-xfriE>*>mn$:'&z>zL& 

KOlMfrMSSS ft* 
[0 0 9 2] *«IBc0^n-ytt«^&ffl3i(cffllri5C 50 
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»©^n— ^saft^X^tffflV^SftSffcD^y KS!^" 
n - y t <D 7 1-1 <D& \z H« L TJ8 ^ -5 C <h T £ 

[0 0 9 3] *^9J^yp-yi 0 2^L/ciifj{k 
P C BH&v-XxAcD— W&H 1 6 K 1 6 0 0 t LT^ 
"To aS©a»vXf^l 6 0 0lt a>hn-7l6 

0 8, SiSKBl 6 0 4, mWffi.1 6 0 6, l^yXf 
A 1 6 0 7, TJV^U^D- (MUX) 1 6 0 5 , ««■ 
1y H (iBLil) ^f&^l 6 0 1, ly?^^ 1 6 0 
3, Dtfy h^yyatl 6 0 9, Xtf#«9I€:*JSb 

fc/\> H^;i/K • t'p-t' i 6 i 0cfco&£o iig»-r* 

S»Sffi*fcJa7 > "fe>^U (BUT) 1 6 0 214, 
SI1601 S^UTfS^A*^ 1 6 1 3 fc J; 0 yXfA 

1 6 0 0M >*-7z<xsns. 

[0 0 9 4] tlifil 6 0 4H fg^AX 16 13$ 

^ltbuti6o 2\z\tm*M*m&rz. rnwmi 

6 0 6H BUT 1 6 0 2*K»-r*fc«6tjfcKa:ttKk 
«*ft«£T*7^P^Hft«4:S. S&&f§£g3K:tf 
5Vs>*;w^->38*»*£<&tf. StfgvX^Ai 6 
0 714, BUT 1 6 0 2^&tt»«^S:a*t«t0, 
^S«k5*i/STSftT^5. ffltyXfA1 6 0 7|t £ 

[0 0 9 5] MUX 1 6 0 AX 1 6 1 2S^LT 

mm&i 6 o 6^6tt*MS^*s»ao, ^fte>cD^K 

«-9Sr«-^nx 1 6 1 3^tTBUT 1 6 0 2 cOoS^ 

&y—H»c«tK&"rs, muxhosh 

/U 16 13 S^ITBUT 1 6 0 2flDlfflfty-H* 
Sfl^Stf&O, ^ft^COfg^^AX 1 6 1 2£^b 

TfflfyXrA 1 6 0 7 tC^*&-T* 0 
[0 0 9 6] 3>hD-7 1 6 0 8 «=eK— F 1 6 0 2 CO 

tSg*£$ffl1-£o 3>hn»7 1 6 0 y\*Xl 6 1 

5*^LT(ifl-«*&JIBl 6 0 6t, S&/U16 16S 

^LTfiiJ^vX-rAl 6 0 7t*n^nifit5, P> 
1 6 0 814, 16 11 %ltLTmm& 

gl 6 0 4, MUX1 6 0 6atfD#yh#^>3tl 

609 <tj§frr£o 

[0 0 9 7] «»-^-/ K (M0j) MMl 6 0 114, « 
iiT'n-7'1 0 2ar«E*©*-5y>^p-^i 6 

tt^P-^10 2t4, n4?yh#5?5/3tl 6 09Stf 

a>h^f/d-7'i 6 i o tmzmm-rzz.th^ 

cftlciftti, *%0J^^a«7 p p-y^<(^ 

wjSc s: a m fb p c b t- x 9 ^nm r * c: t. & pitg-c « 
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[0 0 9 8] «±. **W*»S©»iflf|lc«t?}l¥IBfc: 
[0 0 9 9] 

[0 10 0] **BjO— ^n— tr>5fT4 

[0 1.0 1] ^KqHOfe-S— ^<DJ»*f4, fi^JSScofc 
WPCBTtoT^ +^flItt$t)otyn-H 

[0102] **W(z>$6tt>5— oosastt, ^p- 

[0 10 3] *«WOt>-5— r?<08!(«tt, igJSISt&Sfcfl 
Xyy«O»IBI4Unsec©100MH 

[Hi] **K<0— Safi«<oyny^BiT*-5. 
[B2A] K»t0ft»jfca*ns^*5r-f 

[H2B] «6«S^LTa»SnfcH2A0fl^(D 40 
[H3J *^0Jco-^JSfiftjco§fii!g^yp-^=£«aij^ 

[15 B] H5 A<D-?U— ^yyCDSfffiHTfeS. 50 



(12) tffl?5-2 6 4 6 7 2 

[H6A] *^^om2C0^J6^|oyp-^5 1 y 
SHT*£<» 

[H6B] *%a^£7>^3^M^O^p-^^^cD»f 

H&tfjt£MHT&£ 0 
[H8A] *KK(0«5<D*lfi«(7)yn-^yycD« 

CB8B] *%Won5<omi&9i<D7n-77y7<DlE 

io mm~c$>z>* 

[0 9 A] *^a^(D^6 0^SgWcoyp-^^ycojg 

[SI 0] *&91<Dm7 <D&l&m<D7n—7ryZf<D& 
20 fiBtyn-li>^n5 I C®l«»SSt87?* 

[HI 1] 7 p n-^r^ 1 0 8ft-ecD;ty7 7/ii« 

[HI 2] *fH2§l 0 6(DnttftNrtt<0^-FltH CM 

[013] mms 106 ©— **K«©«Eii»iPiBBi7r» 

[HI 4] m±®mi 1 0 co-^Sgfi?||(Ol5RSlplKHTa5 

[HI 5 A] ^^mz^^—^^^mm^mmm^ 

->PXn— yyp-^l 5 0 OCD^M^T^^o 
[H15B] HI 5 A<D7n-7\Z*&W&mmLT# 

&ML7u-7\z£mi>fzh<D<Dmmm-?$>z>o 

[HI 6] SKiftPCBKH^rAO^Py^BT* 

[«F*f<OBWi] 

10 1: 7tayfl%5HBf'f 
10 2: (3*^) ^D-^ 
10 3: 

1 0 4, 1 0 4 a, 104b, 104c, 104d. 1 
04e, 104f, 10 . 
4g : 7a-~f?yzf 
10 6: j*«Hft (Ay7r/«««) 
1 0 8, 8 0 6: yn-%fr^ 
110: B£[hI& 
3 0 2. 8 0 2:1 
3 0 4, 8 0 4: I/Ofcf> 
3 0 6: ftUmfc 
3 0 8: ->—;i/ H 
3 10. 6 14b r&fflvg 



4 0 2, 

4 0 6 

5 0 2, 

5 0 4 

6 0 4 
6 0 6 
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404: h l^-X 

>—;u f 3 o 8 ttemmfc 3 0 6 wa>*^-* 

6 1 6 : jaWU >y 



6 10a, 6 1 Ob 
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612:H« 
8 0 8 

10 0 1, -"1 0 0 4: I/O'J-H 

1 6 0 0: SmitP CBUmi/Xv-A 

16 0 2: BUT 

1 6 0 3: lyyn*^ 

16 10: a>F • ^H^n-y 



[01] 




[122 A] 



[0 2 B] 



m. 



[02 C] 




206 



[03] 



[E9B] 



[04] 



^102 



308 
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£0 5 A] [H5B] [H8AJ 




810 
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[07] [H9C] 
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(16 > 4$M¥ 5-264672 



II 3] 



II 5 B] 



LI? l7? L3? 





11 6] 



1603. 



2l_ 



1c09 



1600 



/I 

1611 



1504' 




1606, 



^ > » - -7 



, . 'r607 

1 — 1 ^ 



(72)«W* ^3>--f-.7?jr-5yh (72) *M* nt;i,H-yx--/H77- 

^U>^-^U-H 8520 >X/W^. 3 -h 512 

XUy>-7^zijL— 4319 
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